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Abstract / Public values toward forests have changed slnce 
the late 1980s, from a commodity-oriented perspective to- 
ward a more inclusive (commodity and non-commodity) orien- 
tation. This study examines the influence of four indicators of 
population diversity (age, ethnic background, place of resi- 
dence, and gender) on amenity values of forests, environmen- 
tal attitudes, and forest value-attitude correspondence. Four 
values of public and private forests were assessed, wood pro- 

duction (utilitarian value), clean air (a life support value), scenic 
beauty (an aesthetic value), and heritage (a spiritual value). 
Environmental attitudes were measured using a modified ver- 
sion of the New Environmental Paradigm scale. Five hundred 
and forty-eight randomly selected residents of households in 
13 states of the Southern United States participated in a tele- 
phone interview. Age and ethnic background were found to 
moderate the value-attitude relationship, with the strength of 
the association being dependent upon the type of forest (i.e., 
public or private) and the forest value (i.e., utilitarian, life sup- 
port, spiritual, and aesthetic). Females, younger persons (less 
than 43 years old), and whites reported lower utilitarian values 
of forests than their respective counterparts. Results are inter- 
preted within the context of an emerging post-material soci- 
ety, in which a biocentric orientation to forests and the natural 
environment may be favored more by a younger (versus older) 
generation and increasingly racially diverse U.S. population. 
Implications for managing forests using a multiple-values (ver- 
sus multiple-uses) approach are discussed. 

As we begin the twenty-first century, pro-ell\lil on- 
rriental values and attitutfes in the Uilited State? irrn,nn 
liigli (' g , Bengston and Far1 1999, Steel ant1 orlirrs 
1Y04, Steel ant1 Lovi~ch 1997, Tarrant alitl (:o~tlc.ll 
1997) Sincr the late 19605, a " n e ~  eiir~ioil~~ieiir,ll 1)'"- 
adigni" exriphasizing the stistainable develop~~ieiit of, 
and harmony with, a finite supply of natural resoilices 
lias begun to replace the "dorriinant social pai-atllgrii," 
associatetl w ~ t h  rcoriomic develop~rient of, ant1 hrtiri,tn 
control over, natural resources (Berigston 1994, Brown 
and Harris 1992, Dunlap and Van Liere 1978). At the 
core of this paradigin shift has been changing ptil~lic 
values and attitudes about how people should rrlatr. to 
forests and the natural environment (Steel and Lovrich 
1997). For exalnple, public opinion polls ailtl social 
research studies sirice the 1080s iiidicate that Airirri- 
calls support multiple-values (versus uses) of Sol-csu 
and the natural eri~lrolirrient (e.g., Xu aiitl Bellgstoxi 
1997). Multiple-uses have traditionally emphasizetl ~ini- 
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i x r ,  water, wildlife, ~riiiling, and recreation commodi- 
ties, while a multiple-values approach expands this list 
to irlclnde nori-coiri~iiodities such as life support, scien- 
tific, aesthetics, l~iotliversiry, intrinsic, and spiritual val- 
ties (Rolston ailtl Caufil 1991). The purpose of this 
study is to exarniiie the extent to which indicators of 
population diversity (specifically, age, ethnic back- 
ground, place of residerice, arid gender) may moderate 
~xiblic values to\vartl fo i - e s~  (both public and private), 
general environmental attitudes, and the correspon- 
tlence between forest values aiid environniental atti- 
tricles. 

Theoretical Framework 

It has been well tlocurneritetl that individual charac- 
teristics are sigriificalit external factors influencing the 
1-clatio~isliips ailioilg forest values, en\lron~nental atti- 
tuctes, aricl behavior (e.g., Ajzen 1989, Fazio 1986, Petty 
;uld others 1997). More specifically, these studies have 
identified several popillation diversity variables (e.g., 
age, gender, place of residence) that inay act as signif- 
icaiit rriediators of those relationships. (A mediating 
effect occurs if an external factor (the "mediator") 
explains the relatioliship between two variables.) In 
contrast, no published docu~nerltation could be found 
of a rmssible inot1t:rating effect that iiidicators of p o p  
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ulation cliversity iriay have on environiriental ~ t l n r -  
attitude relationships. (A rrioderating efrrct exists \vlirn 
the relationsl~ip between two variables ch;tnges ;IS a 
function of an external factor, the "rriotlerator.") 

Values, Attitudes, and Value-Attitude 
Correspondence 

AII att~rude is "a leariled predisposition to\vai t l  soine 
ol~ject as eitliei favora1,le oi ~nf~tvorable" (I;islil)rni <tiid 
Alzen 1975) ant1 is ry~)~cally tonipi-isu1 of srvrrnl I ) c l ~ ~ f  
5taternents (RoLeach 1968) Enrnronn~rntal a t t ~ t ~ ~ t l r s  
clescr~l~e the extvrit to ~ v h ~ t  h ~ x o p l r  evaluatr 1)(.11(sfs 
al~out ilatural resonice5 '1s drsiial)le (I  r as q o o t i  oi 
l~atl ,  positive, or  i ie@i~ve) l'rolx~l,ly the lrlost 1)ol)lll;tr 
envlron~xlental att~ttitie scale rrportetl i r i  the pu l~ l~s l i c~ l  
hterature over the past two tlecacles has herxi thr Nrw 
Envlronrnerital Paradigrri (NEP) proposrtf I]\ 1)11iil,ip 
and Van Llere (1978) The NEP measures enviroiiiric-n- 
tal concern and is conipnsed of multiple Ijehefs reg;trtl- 
ing hnnts to growth, halance of nature, and a b ~ o c r n t r ~ c  
philosophy According to Dunlap and Van Llc-rr, tlie 
behefs form "an ~nternally cor~s~stent antl ~rnttlritien- 
s~onal scale" (p  14), though there is sorile rvitlrrice 
that certaln Iterris are 1)etter d i ~ ~ i - ~ r n i i l ~ t t o r ~  tl1~11 otlirrs 
when dealing wit11 cliver~e groups of 11eo11lr (e g , Woe 

and S n o ~  1990) 
A value is "an entiurlng conception of  he good" 

(Rokeach 1973) of wEiich tliere are generally corts~tl- 
ered to be two types, held and asslgned Held v;ll\tes 
are modes of conduct ( e  g., lionesty), end-stntes 
( e  g., equally),  or  qualltics (e g , l~eauty) ,  whilc a+ 
signed value refers to the relative wort11 or  Ilril)or- 
tance of an ol~ject relative to ottiei objects (Blown 
1984, Rokeacli 1968) The two are not i i~c lep r r i t l~~ i t  
and i t  has 11ec-n argued that assigilrd values rrflrct a 
pmson's held \,llurs (e g , Brown 1084) Tl~c i c 15 

precedelice foi 11,111g assigiietl valiir ln stutl~c-s of 
natural resourt e rriaiiagrlrlent brc,irlsr of the i r ~ t ~ l t i -  

ple values a ~ s o c i a t ~ t l  w ~ t h  forests and the ~ l ~ t r i i a l  
environment (e g., Bengston 1994. Purdy and Dec Lrr 
1989, Steinhoff 1980) As such, assigned forest \,llues 
describe the relative good ( I  e , i n i p o ~  tailce oi wor th) 
of forest i esources 

Froni a coirilnodiry orlentation, forests 11,1vr ,111 

economic value iel,resented by the xrionetr\~\l \ \orth 
( p i n s  or  losses) of tlie rt%source A bro,ltler ( t  olri- 
niodlty and non-commotl~ty) orielitatloll atl(ltesses 
the econoIriic ant1 lion-ecoiiomic values of tlic- fiootls 
and services of fo~ests  One irnpoi tar11 (oiiipo~leiit of 
t h ~ s  broader orlentatlon is to better untferstaiitl Iiow 
the p~ib11c values ~iiiprtced aincnity gootls nncl \rr- 
vlces of forests (Peterson and othrrs 1988) Such 
\lal~ies constitute soirie of the priorities that Sorest 

irianagers nlay coiisitler in l~eiiefit-cost analyses and 
provide ilnportant inforrnatiorl in decisions about 
allocatirig resourcrs. Xu arltl Bengston (1997), for 
example, have itlentifietl four general values of for- 
ests: utilitarian (i.e., the useft~lness of forests), life 
support (i.e., ecological functions of forests), aes- 
thetic (i.e., ernotio~ial value of forests), and spiritual 
(i.e., cultural ant1 lieritagr value of forests). 

Because of ttir changing riattire of conteiriporary 
111-ofessioiial forc,st practices (Crainrr and others 1993, 
Sterl arid others 1I)94), ;irrienity values are likely to 
tlif'fri- ;lirioilg privatcx and ptiljlic foi-~5ts. Over the past 
(Ir(-;ldV, the USD.4 Forest Srbnrice, for exarri~~le, has 
;ttlo~x(:(l srvcral pliiloso111-lies (r.g., new perspectives, 
ecosysterrls Iriaiiagenient, sustainable management) 
that reflect a less coininodity-based. rriore environmen- 
tally frientlly, ant1 ecologically seiisitive approach to 
forest managenlent. Mrhile there appears to be 110th 
support arnong t l ~ r  general public arid within the 
agency itself for tlie paradigm shift (e.g., Crarner and 
others 1993, Rolston and Coufal 1991, Xu and Beng- 
ston 1997), it is less clear if private forests (which r e p  
resent over 60% oP all forest coverage in the United 
';tares (Botlrke ant1 Ltiloff 1994)) are valuetl in the 
same way. 

Since tlie lO(iOs, the cognitive hierarchy approach 
has bern the most don~iriant social-psychological the- 
ory for understantling the relationship arnong values 
and attitutles and is wiclely usetl in the emerging field of 
social forestry (often ter~necl, "the liumari dimensions 
of natural resources"). Untler the cognitive hierarchy 
niotlel, values pi-etiispose attitudes, and therefore pro- 
\-itlc ari i~riportant basis for t~nderstanding, rnaintain- 
ing, antf/or influencing pcople's attitudes toward rele- 
\rant ol?jects (Hrltrrlein 1981, Rokeach 1973, Tesser 
i~i i t f  Sliafei- 1!1<10). Iii tl-iv cuiitrxt of' the ilattiral en\+ 
ronirit~rit, rrle\7aiit ol?jects coricerii the types of' uses and 
iioii-uses of' 11;ltttral resources along an anthropocen- 
~ric/biocentric c-oittinuum, An anthropocentric philos- 
ophy "emphasizes the instrumental value of forests for 
hu~riari society rather than their inherent worth. . . . . a 
Ijiocentric approach valties the nolihuman world for its 
own sake rather than only for tlic sake of its utility to 
hr~mans" (Stecl aiitl others 1994, p. 18-19). The four 
categories of forest vi~ltues (Xu antl Bengston 1997) and 
the NEP (Dunlap anti Van Liere 1978) inay be consid- 
el-etl to reflect likr-ol~jects along the arithropocentric/ 
I>ioceritric con~inutirn. For exaniple, the hTEP includes 
itrrns related to liurrian use and control of nat~iral 
resources (siiriil;ti- to a utilitaria~l value), to ecological 
balaiice (siiiiilar to a life support value), and to human 
relationships with nature (representing emotional 
and/or spiritual values). 
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Moderating Effects 

The present study exantlnes the efff-rt of foul 1)op 
rilatlon dlverslty indicators in gerlerat~~lg pro- (oi ' I I I ~ I - )  

t-nmronrnental values ant1 attitutles ant1 In i ~ ~ o t l ( > ~ , ~ t i ~ ~ g  
en\ilronrnental val~ir-attitutle conslsteltcv .Uo~ig \\it11 
other cxterilal factor\, such as norinatlrrr \)rh,t\~ors, 
sltuatlonal coliditlorls (e g , persortal rrlelaucc ) ,111tl 
dlrect experiente, indi\~ltlual charactrrlsucs (i~tclutl~ilg 
eit~nic background, gendrl ,  age, erc) are tholight to I)e 
iirlportant external factors In the orgartlzat~otl of \,llktrs, 
atutudes, and subsequent beha\ilors (Ajzen 'irttl F15lrl- 
I~ein 1980, Fazio 1086, Zanrla and others 1'180) Eutrr- 
ilal factors arr  (onslderrrl key components In that rhry 
~dentt@ the r p ~ r ~ f i r  condzt7on, rliitler \+~lllch \slurs I I I ~ I L I -  
ence attitutlrs ailtl Iwhawors Past stlidles I~ar~c. $111)- 

ported the role of ~iitllvldual charactc,n\t~rs as ~)o\\ll)le 
mediaung exteinnl factor5, I,rrt h,tvr riot rxnlrilltc.tl 
thern as potentla1 ~rloderattng factors. 1x1 t l ~ r  \,1111c-- 
attttudt, relationship In part, this has occurrrtl 1,rc ,ui\r 
of the confusion between merllaung and moderatiilg 
effects Indeed, i t  has k e n  comnlon for researchel\ to 
tise the terms mediatloii and nloderauon ~nterchat~gr-  
ably (Baron and Kenliy 1986) Fazio (198F), for rx;tIri- 
ple, reports the effect of several exterr~al factois ( I  e , 
personal relevance, iiorxris, ant1 t l~rrct  e ~ p ~ n e n c r )  ,I\ 

"moderators of tlie attitude-behmor rrlntioll" (1) 
206), when, in fact, a med~a t~o i t  effect I \  irii~)lietl 

A mediaung etfect occurs when the relatlonsllil~ I x -  
tween two variables 1s explniiied by a thlrcl rxtrlllal 
factor Uarnes and Brrtt 1984) Foi examplr, i r i  thc. ( ,lse 
of eilvlronrriental value-attltrtcle consi\terlc\., a i i l c  tila- 
tlon effect occurs when values ~nfluence attltutte\ ontv 
indirectly tltrough the presence of an extental vari,il,lr, 
such as gender, I e , when ~ntroducetl as an ~ntlrl,rn- 
dent 17arlablc 111 the p~ed icu \~e  etl t~~~tlorl ,  grrttlc.1 .it-- 
counts for tile varlarlce in atutudeb tliat \\as ior~rirrly 
expla~ited by olic's value toward the objrct In (o~lt iast ,  
"a  noder rat or 1s a third vanable that affect? th? Lelo- 
order co r re l auo~~  betwren two o t h e ~  vat~ablvr" (l3,11 on 

anti Icenny 1986, p 1174) A motleratlon effec t oc (riis 
when either the clirection of the sign is charigetl (r.g., 
fro111 positive to ~iejiative) or  the  nag-iiitutlr of' the 
cori-elatioit is stibstantially cltarrgrd. For exai~lplr, gt.11- 
der may be considered a rrloderator if the 1-rlation 
between values and attitudes is significaritly tlifkrc.xtt 
(in ~ilagnitude a ~ i d / o r  direction) for nlales versus ft- 
rnales. 

It has beeit fairly ~videly reported that feinalrs .utd 
younger persons have stronger b ~ o c ~ n t n t  valuFs ,111rl 
attitudes than rrialc-s and older persons (c g., Mo\vcll 
ant1 Laska 1992, ICellert ant1 Berry 1987, Strel . I I I ~  

others 1994, Stern and others 1993, Val1 Llric. ,111~1 

Dtinlap 1980) I(1.llr1 t and Berry (1987), for exdmple, 
fotirtcl geiltler to I,(. the l~tost ilrlportant derr~ographic 
tilflue~lce or1 \vlltll~f~ valties, for which rrlen tlelrion- 
stratetl significantlv stronger utllitanan and sr~enttfic 
1)ellrfs cvlrlle woiilen ltad hlgher irlo~allgt~c and human- 
Istlc 1,c.hefs Strrl nud others (1')04) report hlgher bio- 
triltric val~irs of fotrsts Ily worrleli (r = 0 18, p < 
0 001) ,inti yot1rigc.r (tltan older) persons (r = -0 17, 
p < 0 001 ) Thrrt* 1s also solne ?mdence that urban 
~ c s ~ d r i i t ~  exh~lxr stronger pro-environniental values 
artcl dttltt~cle~ t l t~ l l  rural resldrnts, on the basls that 
ttrbarlites are inoie often cxpo5etl to higher levels of 
rn~~ron inen ta l  tlrqr,~tlntion (e g , pollut~on, t~affic con- 
g c ~ t w r ~ ,  cleclin~tlg a r ,  ant1 water q~tality) while rliral 
resttlrnts are tlirrt tlv tleperitlcnt on resource-drpen- 
t l r i i t  rxtracr~ve ltitlr~strles such a\ logging, ~nlliing, ag- 
rtclilturc Steel ant1 other\ (1904), for exantl~le, fourid 
~ i l l>a i~  re\ltleiits (in atldltlon to fernales and young re- 
sl)ontleiits) exhi1)iretl d stronger bioccntnc ;*ttitude 
tlian their resprctlvr counterparts 

Objectives 

The ]>resent study ;iddresses the influence of four 
irtdicators of popt~iation cliversity (as exterlial factors) 
on forest ~alt les ancl en\ironmel~tal attitudes and, spe- 
cifically, as iliotlerators of the value-attitude relation- 
sliip. Threa ol?jrcti\~es were testecl: 

1 T o  tletrrnllrie the level of correspondence hetween 
g t ~ e r a l  (private a~tcl ptiblic) values of forests and a 
g'neial Ineas1ii r of en \~ ronn~en ta l  attitudes 

2 To ldeliofy t l i f f~ r~nces  In forest values anti enwron- 
mental atututles by age, ethnic background, place 
oi residence, and gentler 

3 To exarriinr the riiocfera~iig effect of age, ethnlc 
1x1~ Lgrouiid, pl,~c r of I rsidence, and gender oil the 
fore\t value-enmronrnental attitude relationship 

Methods 

Data Collection 

Data were t-ollrt:ted for the USDA Forest Senice 
Sot~tlleril Forest Resotirce Assessirlel~t (SFRA) (as part 
of the National Survey on Recreation and Environinent 
(NSPd), 2000). Tllr NSRE is a nlulti-year tlata collec- 
tion exercise (which began it1 Deceinber, 1999) to mea- 
sure recreation participatior~ trends aild environmental 
attitutles irt the Ui~ited States. The intent of the S F M  
 orti ti or: of the NSRE was to Itleaslire forest values and 
enviroillnental attitutles of residents in 13 Southern 
states of the Uititycl States (Alal~aina, Arkansas, Florida, 
Georgia, Kentucky, Loriisiaila, Mississippi, North Caro- 
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Table 1. Modified NEP scale 

Item 

*Human skill and i esou~ ces wtll ensure that wr cto ,lot 
make the earth unlivable 

Humans are sever-ely abusing the envil-oninent 
Humans liave the right to nrotiifj, tlte natural t5nvi~-ol~~r~ri~r 

to sttit thei~. neecls 
Htt~nans were meant to rttle ovri- ilatui-e 
*Hunrans will eve~~trially lear-n erto~tgli almut 11o\r ri:ur~t-c 

works to be ahle to control it 

*If things continue on tilei]- ~>i-esenr corirsc*, we 1 1 3 i l l  soo11 
experience a 11iajo1- ecological carastl-opl~r 

The balar~ce of t1atLtr.e is tlelicare alitl e:~sily tipser 
":Tile so-calletl "etl\,i~.o~ritlc.ntal crisis" lias hze11 gr-early 

exaggcratrtl 
We ate approacl~llrg tire hmlt to t l~c  nurnltel of peol)lc i 1 1 1 j  

earth can srippor t 
When humans ~nrerfe~ e \vi t l i  11atl11 C,  11 oftri~ odric ( % \  

dtsastrous consequences 

*Moclihrtl itrnl (reworclrtl) ftoni rlre original NEP 

lina, Oklahoma, South Carolina, Tennessee, Texas, :~iltl 
Virginia). Ho~tseholtls in the 13 states were i-;lntlo~i~ly 
sampletl (by telephone nuinbcr) ant1 ~ e l e c t ~ t l  rc'sitlvl~ts 
coinpletecl a telepfione inteniew, concitictcd ;uicl ;rtl- 

iriinisterecl by a hunian ctirr~eiisions research lal) ; i t  a 
large sot~tl~errl  university. Telephone il~~ir~l)c-:rs wc.rr 
obtained from Survey Sampling, Inc. (SSI) which pro- 
vided a rancloi~l digit dial sarnple of \lalid telcpltone 
exchanges using a database of "working blocks." ,4 
block is a set of 100 coi~tiguous n-urnhers iclentifietl by 
the first two digits of the last four nuinhers dialatl (ts.g., 
in the phone nu~nbei- 542-3367, "33" is the l~locl<). '4 
block is termed to 11e valicl if one or  rrlore listed ~c~le- 
phone nunibers are found in t.hat block. Ntlnil~ri-s are 
generated fro~rl all eligil~te 11locks it1 ~ ~ r o ~ I o r t i o n  to ~ l i r i r  
tlerisity of listetl tc.lrljlior~e housel~oltls. lirsl~oiltlt~ii~s 
were selected by asking for tli? resitlent ill tllr 1io1tst.- 
hold, over tfir age of 16 ycars, with thc. luosr I - C ' ( . ( ~ I ~ ~  

birthday. 
Telephone intrniews were coiiclilcted using the 

CAT1 (computer-aided telephone interviewing) systeni. 
The CAT1 system autoirlatically generates rantlonl I ~ I I I I I -  

hers, assists the inter-viewer in adiriiriisleri~~g the s u ~ ~ t - y  
(e.g., ensures skip patterns, responses are in legitinlate 
ranges, etc), ;lncl aids in schetluling telephoi~r call- 
1,acks. 

Varrables 

En~i?ronnr~?t to /  af t r iuda Gene1 nl rnmi on~nenl ,~l  ,~tti- 
tude was ~ n e a m i  ed using a inod~fied (10-iterri) v?ision 
of thc New Environi~iental Parad~giri (NEP) scale (1)riii- 
lap and Van Lie1 r 1q78) (Tal~le 1 ) Two of th? o~ igiiial 
NEP iteins (relatecl to plants and anirnals and a 511xe- 

\hip eartli plienorr~eno~i) were clroppetl because of 
( onfusing terniinolog~.ii in an rrrip~ncal test of the scale, 
Nor and Snow (1990) report that, "these concepts are 
irlore clifficnlt Sol the puhllc to coiriprehcnd because 
tliey are predicateti on a rnore technically based knowl- 
etlge of eco lop  aiitl ecoriom~cs Such concepts are also 
perce~vetl as etlierral" (11 24) An additional two iterns 
(courcrning a \te,rtly state econoiriy arid ~nclt~strial 
growth) wer? rc.wortletl in an atte~npt to lrripro\re coni- 
~)rc~l i r~is io~i .  Fiil;tliy, gender-bias tc-rrr~inology was re- 
111o\letl froin thc. ol-igirial NEP scale (for exarr~ple, the 
irrin "rr~aiikind." ~ c i ~ s  replacrtl l>y "i~t~rnai~s").  The final 
10-iten1 scale (T;ll,lr 1 )  rrpresents a ir~odifiecl NEP, yet 
rrtailis an overall nieast~re of riirironinental concern. 
!~itl'rtl, some 1-c,srarchcrs (e.g., Pierce and others 
1987) have argued that the rttl~rihrr of items in the NEP 
scale cot~ltl be rrtluced by as rriuch as one-half and still 
not suffer loss of' precision. The 10 itenis in the modi- 
ficd NEP scale were rated on a five-point response scale 
froin "strongly agree" to "strongly disagree" with a mid- 
1x)int of "neither." Possil~le scores ranged from 10 (rep- 
rt>sei~tir~g a highly favora1)le att.itutle) to 50 (represent- 
ing a liiglily rinf;t.r~)rahle artitt~tle). 

Fo)-(<.rt x~c~/,ues. Assigrlecl \slues toward public and pri- 
\.arc- f'orc,sts were nleasurecl using the four ol?jrcts of 
forests proposecl I)y Xu and Bengston (1997): wood 
pro(lucts (a nti1itari;iri ol?jrct), clean air (a life support 
object); scenic heauty (an aesthetic object), and heri- 
tage (a spiritual ol?ject). Respondents were asked to 
rar~k these four ol!j?ct values in their relative order of 
iinportaiice fro111 liigl~est (i.e., niost important) to low- 
est (i.e., least i~riportance) for (a) private forest5 and 
(11) pul)lic forests. The highest rariketl object was given 
a scorc- of one aiicl tlie least iinportaiit object was given 
,I 5t  01 e of four T l ~ r  four items were rantloinly orclered 
I ~ e f o ~ e  I,r~itg re'itl to ear11 I t.sl~oritlrnt so as to n~ro~d  anv 
01 der bias 

Extc~~~a l jac torr  Four iiitltcators of pol>ulation cliver- 
sity were rneastiretl, age, ethnic Background, place of 
res~cle~ice, and gcncftxr. For the purpose of tasung a 
rr~oderatlon effect, the variables were categor~zrd as 
follo\z~ed age ( Ies  tlia~i 43 years oltl and 43 years old 
ant1 gieater), rthliic barkgrountl (white anti non- 
white), place of ~c~~i t le i ice  ( t ~ r l ~ a n  a ~ i d  rion-urban), and 
ge~itfer (iriale aiitl fcinale) A cut-off of 43 years was 
selectetl for age as this rc-presei~tecl the rnecliail valtie of 
the saniple. (Altl~orlgli age was rrieasui-ed as an interval 
level variable, it was retlucecl to two categories in ortler- 
to test for a inotlerating eff'ect.) Noii-urban i~icluded 
rural Iiouseholtls  rid those living iiear, but not in, 
urban areas. 
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Analysis 

All three ol)ject~ves were testetl u~i i ig  SI'SS/I'C'+ 
Versiori 9 0, with a significance level of p < 0 05  
Missing cases ware tlelrtrd rtslilg tlie p,xinvisr co~iiiii.ttlti 
in SPSS, i e , cases were rlinilriated fiorrl tlir coiili)~it.t- 
tion of a s~ngle coefht ierlt if  o n r  01 1~0th of t h ~  \;111~1l)lrs 
liad a niissixig v,tlue For objective 1, the stcpuiw iii1i1- 
tiple regression procrdtiie was ~ised to exariiinc. tlie 
relatlon bet wee^^ stores on tlie NEP ~11th i;lill\ilig5 
(from 1 to 4) or1 (a) eat h of the four pri\atr folrst 
values (wood protlucts, clean air, \ceiiic I~eatitv anc1 
herrtage) and (b) rat h of the four priv;Lte forest v,tl~l(*s 
Otyectlve 2 was testcat1 using two differelit ANOVA ~ ) i o -  
cetiures For the iilodified NEP qcale, ,t olic-\\,lr7 
ANOVA was usetl to iclerltlfv differences 111 ~x i~ i to i l -  
iiiental att~tutles arnoilg rach iilulticulttiral r~ttlic,~tor 
(nge, ethnic hackgrotuld, plat? of resitlrncc, .11i(1 yrLll- 
tler) For the foiest objects, a MANOVA (Mult~.r,tii,itr 
ANOVA) was uscct to exarrirne d~fferent es in the four 
forest values for each of the four iricticators of pol)ula- 
tlon d~versity A nlultivarlate procedure was uwtl 1 ~ - -  
cause it was prrsumecl that the forest values objrctr 
together measured a general forest values stale The 
Multlvanate F-test arid Pillar's Trace werc reportetl for 
examining overall group tlifference~ For signific ,tilt 
Mtiltlvariate F-tesb, post-hoc cornparisons weir iil,~tle 
rising tl.ie Scheffe test The Sclwffe post-hoc coiril)~ri- 
5on was selectccl becau\e i t  1s r e l a t i ~ ~ l v  insrnslti\t, to 
rlepartures froin normality ant1 horriogeiieity o f  \mi- 
ance, and applica1,le to groups with ui1equ;il size (I-lays 
1988). 

To test for a iiiocleration effect (oljective 3),  a toni- 
parison of the value-attitude correlation cocfficirnts 
for the various levels (categories) of each model-ator 
(e.g., male versus ft<inale) was perforrnetl using Fislier's 
Z-transformation. The procedure (drscribrd in grrater 
tletail by Shavelsori 15188) w;ts as follo~rs: (1)  f0i- r ; ~ l ~  of 
the groups/categories of the iiioderator (e.g., riiales 
ant1 feinales, wllitrs anc1 11oi1-whites, etc), the coi-i-ela- 
tion l~etwee~i  forest values ant1 e~ir~ironiriental attittitles 
was detenniiietl, (2) tlie correlation coeffit:ieiits \ V ~ . I - ~  

transferred to z-scores, and (3) a test of' the tlifferriite 
1,etwt:en the two z-scores was condtictetl. Idt.ally, thr  
nioderator shoultl be uncorrelatetl with either tlir 111-e- 
dictor (i.e., values) aritl/or the criterion (i.e., attitiitlr). 

Survey Administration 

L)ata for the 13 Southern states werp collectrtl fi-oiil 
548 respondents. Of' all the eligible telaphone ritlil11)rrs 
ideritified in the NSliE (i.e., rxclucling tliscoiiiiectrtl, 
Ixisiness, aritl FAX nunil)t:rs), 50.9% were 1-eftls;ils f'roiii 
"unknown" resl~onclents (i.e., houselioltl resitleiits wllo 

could riot be ~drntifietl as liavtng thr most re( ent birth- 
tlav) (For rxaitiple, an ii~cllwdual who refused to par- 
t l t  rpatr 111 the qtlnlcay hut clrd not have the inost iecent 
I~irtlirlay coultl not 1~ rriclutlctl as a valrd respondent 
I rgartlless of whrtlirr thev rrftlsetl or nriswcretl tfie 
ciuv~tloils ) Furtlirrrnoie, 17 0% of the eligible tele- 
pfloiie ntrnil,ers wele never t oritat red (1 e , no one 
'insweretl) By i r i t  li~tlirig refusals from known elrpble 
rrsp(~ic'ferits ( I  (- , liouseholtl residents known to have 
the iriost recent hirtlltlay) ant1 deleting the number of 
"iievt~r contactrtl" iiunil)crs, thr responw rate was 
52 7% (this niclutlt~s partial cor~ipl~tes  of 3 6%, hearing 
ilrlpairetl rrsporidrirts of 2 OX, calll)arks that wete 
~irvcr re-c ontac tctl of '4 0% . ant1 I\nowri eligible 1 efusals 
or 30 I %) 

Results 

Descriptive Findings 

Tlie sarriple was 58.3% fexnale, 13.8% non-white, 
55.8% urban, and 52.4% were less than 43 years old. A 
cornl~arison of the sanlple data with the 1980 popula- 
tion in the 13 sotitherri states shows that the sa~nple 
does not diEer corisiderably from the population of 
51.4% fernale, 22.9% non-white, 55.0% inside urban 
arra, alicl 47.0% 16-44 ycars old (US. Bureau of the 
Census 1990). The slightly higher proportion of (a) 
fi-rriales in the saiilple car] Ile accot~~ired for by the 
Iligl-ier iiurnl~er o i  single fernale head-of-honseholds 
(tlierrby, iricreasirig tfir cl~ances of females being se- 
i.:ctetl in tlie survey) and (I,) wliites in the sarnple can 
1~ explained by tile higher percentage of non-white 
liouseliolds witlio~it telephones. 

'The nlodifieti NEP scale achieved an acceptable 
Irvel of internal reliability (staridarc1 alpha = 0.70) anti 
;it1 overall nieaii scorc. of 23.75 (for the er~tire sainple), 
intlicating that respontleiits exli i l~it~tl  a moderately bio- 
centric (versus ;tlltllropoceiitric) attitude. Table 2 
sllows that wootl pi-otltlctiori ant1 l)rrsen.ation of heri- 
tage twre the least i~ilportant values associated with 
forests, wliile clean ; ~ i r  was tile rriost irnportarit value of 
I)o~t-i private aritl public forests. Sotlie differences ex- 
isted l ~ r t w ~ e i i  pu1)Iic arid private forest values. Wood 
111-odtictiori was v;ll~it:tl niore highly for private forests 
(niean ranking = 2.77) than for public forests (mean 
rankiilg = 3.32), while clean air was rated as more 
iniportant for 11ul1lic forests (riieari ranking = 1.51) 
tlian for private forests (inean ranking = 1.62). These 
irestilts strggest that respondeilts held stronger (i.e., 
iriore extreme) valtrrs a l~out  public than private forests; 
i.r., they strongly 1)rlieve tliat public forests should 
~)rovitfe clc:aii air ;rritl sliotiltf liot h;lr-i~est wood, but do 
itor holtl sticli rxtrenie values for private forests. 
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Table 2. Values of public and private forests 

Public Forest Values 7 1  ni~ean' Ran k S.D. 

To provide wood pl.odtrcts 510 3.32 4 .93 
To provide clean air 525 1.51 1 .75 
To provide scenic quality 521 2.44 2 .97 
To provide natural lrri-itage 512 ?.GI) 3 .98 

Prlvate Forest Va111rs 
- - -  - 

To provide wood pr-otlucis '198 "77 3 1.20 
To provitle clean ail- 525 1 .G2 1 .7H 
To pr.nvitle sceltic qt~ality 521 2.G.5 2 1.00 
To 1"-ovitle natural Iier.itagr .3 1 2 2.91 4 .9G 

"F11r fottr forest V;IIIIVS ( ~ ~ ~ ~ ~ o < l  l>~ - ix l t~c~s ,  cIe;i~> a t ,  S < V I I I <  I><>;IIII\, . t t > < l  t>rrt~,tgr) \v?!.t3 ra~ikr( l  ~ I K I I I I  I I I C J S I  (1) 10 Ivitst (I) I I ~ ~ X I I - I ; I I > C ~ .  

Table 3. Test of the difference in forest values and environmental attitude by age 

< 43 yc-a)-s > 42 veal-s 
( 7 ,  = 11.5)' ( 7 1  = 86) ' 

Public Forest Valrres Meari S.1). Mean S.D. F P 

Wood products 3.30 0.85 3.34 0.93 0.12 0.73 
Clean air 1.50 0.75 1 .GG 0.79 2.32 0.13 
Scenic quality 2.47 1.08 2 3 1  0.92 1.16 0.28 
Natrrral heritage 2.73 0.9:5 2.67 1.10 0.15 0.70 

PI-ivatr Forest Values 

U700d products 
Clean air 
Scenic quality 
Natural Iterita~e 

Modifiecl NEP 23.57 6.68 23.90 6.85 0.32 0.57 

'31 is lower than t l ~ r  orljitr>;ll s ~ n r p l ?  size bec;ulse of'mlssing \.;tlt~t.s 

Objective 1 

T l ~ e  general e~~virotl~rle:~lt;il attittitle rrirastlrr \\,as 

significa~itly cori-elatvtl wit11 two of tlle four forcst o l ~  
jects, wood production (r  = -0.20 and -0.15 for ~>ri- 
vate and public forests, respectively) arid clean air ( r  = 

0.23 and 0.22, for private ant1 public fbrests, resperti\rr- 
ly). Cultural heritage and scenic values were ulirrlatrd 
to the rriodifietl NEP scale. Results pro\,ide partial stlp- 
port for the cognitive hirrarcl~y approacli, in I\-lticlt 
valtles are relatetl to attitntles. 

Objective 2 

Tfie multivariare tests \zrrre significant fbr tIi(3 ti)il~- 
forest values (wootl protlucrs, clean air, scr~t i r  qri;~lity, 
and natural heritage) l ~ y  each of the f'otlr intlicators of 
population diversity: Age (Pillais = 0.093, F = 3.77, 
p < 0.01), etlir~ic l~ackground (Pillais = 0.054, I: = 
2.69, p = 0.014), place of resitle~lce (Pillais = 0.028. I: 

= 2.20, p = 0.042), ant1 gentler (Pillais = 0.042, F = 

3.57, j~ < 0.01). Tables 3-6 show restrlts of the post-hoc 
conl~~ar iso~ls  alottg with clcscripti\~e statistics (mean and 
sta~ldard drviation) on enrironmental attitudes and 
forest values for each of the i~ldicators of pol)ulation 
cliversity. Younger persons (less than 43 years old) \d- 
ued private f o r e s ~ ~  significantly less ilriportaxlt for wood 
production, but thrre were n o  other significant differ- 
ellces in v;~ltles ;tr~tl/or attitrlcles lxtween the two age 
grotips (Table 3) .  Non-whites rated ptlblic forests as 
:nore i~tnportant for clean air arid woocl protltlctioxi, but 
lcss iniportant fbr sct.ner)r than whites (Table 4). Since 
 ton-wliites typically visit Sorest? less than whites (Na- 
tional Sunley on liecreation a ~ i d  the Exirironment 
1!)95), one reason for the findings inay be that they 
place a higher val~lc. on the intlirect utility of forests for 
woocl productioii ant1 clean air than for direct use such 
as scenic eri~joy~neilt. 
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Table 4 Test of the drfference rn forest values and environmental att~tude by ethnrc background 

Norrwlt~te Wlt~te 
( I ,  = 87)' ( n  = :370)' 

P L I ~ ~ I C  FOICS~  value^ Meal1 5 1) Me,r~l \ 11 F P 

Wood products 
Clean air 
Scenic quality 
Natural I-terlta~e 

Private Forest Values 

Wood products 2.89 1.1-1 2.77 1.21 0.65 0.42 
Clear1 air 1.56 0 .SO 1.64 0.78 0.68 0.41 
Scenic qualiv 2.63 1 .0.1 2.67 0,<)9 0.12 0.73 
Natural lleritagc 2.92 O.!)l 2.92 0.96 0.01 0.98 

Envi~ onntclrtal Xttitutle 

Motlifietl NEP "4.42 7.63 23.71 (j.57 0.?1 0.76 

' T I  is lowrt. tl1211 t i ~ v  O I I ~ I I , ~ ~  S ; I I I I ~ I ~  sizr l)t~attsr of IIIISSIII:  V ~ I I I I P S  

Table 5 Test of the difference n forest values and environmental attitude by place of residence 

Non-111 ha11 Urbal~ 
(17 = 272)' ( 7 )  = 202)' 

Puh l~c  Folest Values Meart \ 1) Mean S D F P 
- 

Wood produrt~ 
Clear1 .III 

Scen~c qual~ty 
Natul a1 lle~ Itage 

Private Forest Values 

Wood products 2.71) 0.81 1.21 1.18 0.01 0.91 
Clean air 1.58 0.7" I .68 0.86 1.97 0.16 
Scer~ic quality 2.64 0.9s 2.70 1.02 0.35 0.56 
Natural heritage 2.95 0.94 2.81 0.97 3.69 0.05 

Er~vironrnental Xttitutle 

Modified NEP 24.10 6.98 -3.31 6.47 1.87 0.17 ') ' ' 

' 7 1  is lower th;~n thr rtsigir>;\l s;tlnpie size brcal~sr o f  nllssttlg v.ii~~r\ 

With only oiic exception, tiler(> were 110 s ~ g n i i ~ t  ant 

tlifferences I~etwren url~aii  arid II~II-11rbai1 ~ c \ ~ t l c i ~ t s  

for all value ol~jects across 110th private :iiltl l ~ u l ~ l i c  
forests (Tal~le  5). The single exceptiox~ urns t1t;tt trr- 
bail residents rated scenic beauty as a inore iii~lmr- 
tant object of pul~lic forests than non-urhariites. Fe- 
males tlen~onstratetl a s~gnlficantly lower scot e oil the 
modifietf NEP scale, suggesting a stronger p r ~ - e n \ ~ i -  
roni~iental attitutle than ~riales (Table 6) Wit11 the 
excel~t io i~  that Le~n,lle< placetl lower 1111poi tan( e on 
prlvare fore51 .wootl procl~iction than inn l r~ ,  t l~c ie  
were no ot2it-r \~gilifi( ant  tlifferenc es 1,etwrt.n 1r1,11es 
and fernales oil foir.st valtles 

Objective 3 

Table 7 ~Iiow\ (a)  ~ralur-nttlt~itfe correlat~ons and 
(11) 7 - ~ ~ o r e \  1or te\ts of thc tlifierei~ce in correlations for 
each of t l ~ e  four foirst ot3rcts ~xlt l  two forrqt types 
(private and ~ x ~ l ~ l i c )  The indrcntors of populauon dl- 
\rcrsity were griiri-ally unrelated ro e~ the r  the forest 
valties aiid/oi the niodified NEP (Table 8), suppormg 
the use of the iiitiicators in the test for a moderation 
rffect ,4ge and cthii~c 1)drkgrouild exh~bited some 
i~todernuor~ of 1 1 1 e  val~ic--att~tucie relationship, wh~le 
griitlvi a~icl plate oi re\itlencr hat1 very l~tt le or  no 
efIrt t 

V,tl~ir-nttiti~tlc c oil esl)oi~cleiit e \r'is sigilificaiitly 
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Table 6. Test of the  difference in forest values and environmental attitude by gender 

Feiiiale Malr 
(12  = 27.3)' ( 1 1  = OOl)] 

I'ublic Forest Valr~rs hieall S.1). Mrau S.D. F 

Wootl pi-oduct~ 3.2G O.!)O 3.40 0.94 2.77 0.10 
Clean air- 1 .4~5 0.73 1.57 0.73 3.15 0.08 
Sceriic q~tality 2.51 0.!)7 2.43 0.97 0.70 0.38 
Natural hei-itagr 2.78 O.!)!) 2.60 0.98 3.96 0.05 

Private Forest l'a111c-s 

Wootl p1-otfucts 
Clean ail- 
Scenic qllaliry 
Natural Ireritagc 

Motfified NEP 

'v is lower 111;ur tlir ol-lg111;il sample s~zr Ijrc;u~sr 01 I I I I S S I I I ~  v . ~ l i ~ r s  

Table 7 Correlat~ons and Z-scores of the environmental value-attitude relat~onsh~p for four ~ n d ~ c a t o r s  of populat~on 
d~vers~ ty  (age,  e t h n ~ c  background place of res~dence  and gender) 

PI ]\ale 1-01 Pi~l~llc Forerts 

Wootl Ct rner) I I Hri lr'lqe Woocl Sceiirr) Clear1 A I  Heritage 

11 I 1 1 7 1  / I 7 1  Z 1 7 1 Z I 2 

.4ge 
1 (i-43 years 
43+ years 
Etlirlic backgrotrlitl 
Non-white 
M'liite 
Place of rrsiclr~~(.r 
X ~ I I - I I ~ ~ I ~ I I  
lirl~an 
Gender 
Felltale 
M;%lr 

I- = car!-elation coeffic~rtir for val~lr-artitirdr rrlai~orlsll~l,. 
7 = Fisli~r's Z-%-LCUI.T 1o1 ;I lest of 111~  tl~fkre~lc~* I)c~\vrrti v,~lr~~~-.lti~ii~(lr c o ~  ~-c.l;>rio!~s fiw r;lcll ~ n ~ i l t ~ c u l r t t ~ a l  I I I (~~C:IIC)I  ( r .g. ,  females vt.r.st~s nialrs). 
?r is lower tllan t l~ r  o~-~gt~tal sa~iiple size ber;~usr of 111iss111g v.il~lrs. 
'p  < 0.05. 

< 0.01. 

higher arltl positive with (a) older  persoils (43 yr;ii-s oltl 
anrl greater) fo r  clean air v;ilues of private. forrsls ;~titl  
(11) younger persoris (less tila11 43 years old) for Ilrri- 
tage presenat ion of j ~ u l ~ l i c  forests. 111 otlirt- n.01-tls, 
older persoris ~v l lo  liigltly v;~lue f'orcsts for c l r a ~ l  air 
\verts niore likely to hold pro-ertvi~-o~irilc~iit;~l atiitr~tlrs, 
2nd youiiger persons who ltighly value forests ii)r her- 
itage were n-tore likely to hold pro-environmental ntti- 
nlcies. T h e  value-attitude relatiotisliip \\.;is sig~lificalltly 
higher a n d  negative with younger persotis for I\-oocl 
production in public forests; i.e., younger persons \vho 

highly value pul~l ic  li~rests for  \vootl protfitction were 
iilore likely to holtl arlti-ell\i~-otlrnental attitutles. I11 a 
sitnil;lr patterti ro yotmger persons, the valu?-attitude 
;tssociario~i ~ 2 s  (:I) siguificnntly higher and positive 
\\it11 n o r ~ - \ ~ ~ l i i t ~ ~ s  for Ileritage arid (I)) sigrlificantly 
higlirr a ~ i d  r i e g n t i ~ ~  wit11 noti-whites for  wood prodtic- 
tion in  ptil~lic forests. Irl o ther  tvords, nor]-whites who 
highly value pulIlic forests for  heritage \Yere more  likely 
to lloltl pro-eri\ironrile~~tai attitudes, while rlonwhites 
wlio highly valiica ~ItllIlic forests for  wood production 
were inor? likely to holtl allti-el~\iron~neiltal attitudes. 
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Table 8. Correlations between forest values and environmental attitude for the four indicators of population 
diversity 

A:? Et1111iciry Resitle~lce Gerirler 
Puhlir Forest Valt~rs I. 1. I. r 

Woocl p1 o'lllcLS 
Clear1 alr 
Sceritc qual~ty 
Natural lie1 ltagr 

Pi-ivate Forest t7alt~c.s 

Wood PI-ocl~tcts -0.20' 
Clean air 0.07 
Scenic qt~ality 0.07 
Natural Iteritage 0.12 

Eii\~iron~r~etltal Xttiu~dr 

Mod~fietf NEP 0 02  

Conclusions and Implications 

Conclusions 

Understanding the basis for a new erl\ironitlnital 
paradigm shift has been a relatively long-staiitlirtg social 
research issue in n:ltttral resources rnattagern~~i~t (e.g., 
Gigliotti 1992, Marlfretlo ancl others 1992, Satrttl;llll ;tilt1 
Ro l~e rao l~  1989, Vaii Liere ;li~tl D111rlap 1980, 19131. V;III 
Liere arid Nor 1981, Wall 1995). Over the past sc>vrl-al 
ciecades, a fitntlaltletltal shift iri fi~rest values lias l t c ~ ~ ~ l  

noted, a shift that has occtrri-etl away frorrt a cortiniotl- 
ity-oriented, antllrol~ocentric l~ositiorl to f'oresc 1l1;tii- 
agernent ancl toward a irrore irtclusive (i.e., contiriotlin~ 
and non-commotiity) and l~iccntric position. Since its 
origins in the late nirietee~ltl-i centuiy, fbrest maitage- 
ment has endorsed a resottrce corrservatio~l philosol)lty 
en~phasizing wise human use and developntent of re- 
sources, ecoilolliic tlonrirra~~cr over 11011-ecortoinic. 
ues, allti httinan control over ilaturr (Beilg~toll 1994, 
Steel aittl others 1094). Thr  trrr~tl  tow;lrtl a l~iocc-tlrt-ic 
philosophy of forest rr1anagrlrlr:nt recognizes a 11ro;rtlrr 
spectrunl of \-alt~c.s (\vhiclt inclutlrs, l ~ t t t  is itot lilrlitetl 
to, rrtultiple nses) of forests, tlie protinction of' l~ t i tua i~  
and nori-hurnan l)en?fits, ailtl the irnportxtcc. of ~>ttl)lic 
invol\~eir~ent in inanagernent decisions. Our st~itly s t tp  
ports an eirlergillg biocentric oi-ientatiolt to\\~ai-tl t l l r2 
natural environment among the public, lxtt also rs;lrn- 
ilies reasons why such a shift rrlay llave occurretl. 

Forest values und em~ironmentc~l attitude.7 exj11ni~rc.d. 
Within the cogliitivr Itiei-arcl~y motirl, thr role of' i~itli- 
vidual characteristics is frlndarnetltll in esplail~iiig ~vlty 
people hold certain attitutles towartl the eli\,iroitli~riit, 
as well as in inlpi-o\ir~g tllt. predictive \,nlidity of caiivi- 
rorrlllet~tal v;~lues (i.e., thy ;issociatioil I I C I \ \ ~ ~ ( ~ I I  x\lti(~s 
atld attitudes). Our stutly f'ot~ntl age ailtl cthnic I);~ck- 

giountl to ~~ioder,~rc.  the I(-latronsh~p l~~ tweer i  forest 
\slues and ~itvlroiirrlt~ntal atutuclrs, ~11th the strength of 
the assoclatioli varylng according to ownersh~p of the 
forests (1 e , pn\,atr and pu1,llc) and value category 
(ut~lltai-tar], ltfe \r~pport, splntual, and aesthetic) Place 
of resldrsnce ant1 gender had verv llttle rnoclerating 
rficct 011 the \ulur-nttltittle lelationshtp. Coils~stent 
~ v t t l ~  ~\1011$ ~tutlie\, fe~r~ale \  exhilxted lowel tttilltar- 
iari values r~l id  pro-~riv~ror~rr~el~tdl  attltutles than nlales 
'li)uilgcr persolls a~rtl  whites also rrported lower utili- 
taliail v a l l ~ ~ s  of forests than their respective counter- 
lI>31-1!5. 

0i1e explanation for the fit~tliiigs is that lower forest 
use v:iltles aittl liigliri- pro-ell\~iro~irxrental attitutles can 

l ~ e  attributed to the advent of a post-industrial (or 
post-niaterial) society that is characteristic of a rnore 
tliverse population. Steel ancl Lovrich (1997), for ex- 
;ln11de, st~ggest “\.slur changes ell~iiling greater atteri- 
tiort to post-rnattiri;~listic rie?tls are thought to have 
1)t-otlght about ch;~ilges in rrlatiy types of persolla1 arti- 
trltles, inclutling those relateti to tlatttral resources ailti 
t l ~ e  eri\~ii-onlrtei~t" (11. 4 )  .4 post-ii~tlustrial society exii- 
1,11asizes "higher-ortler" netads (sticli as self-actualiza- 
tion aiid life-style choices) over siil~sistence needs (e.g., 
Insic neetls ant1 irlaterial acquisitiolt) as the niotivation 
for clraiiges in social attitutles ant1 behaviors. As the 
po1)ulatioli of the United States has become increas- 
ingly diverse (U.S. Bureau of the Ceilsus 1990), post- 
iltdllstrial needs (at least as it concerns values aiid 
attitlttles towartl ~latural resources) have 1)ecome re- 
flected in tltesr tlivrrse groups, irlcltltling gentler, age, 
ailtl etllnic backgro~t~id differences. Yorlriger persons 
(of 110th gentlers) ;IS well as ft:lrtales generally, have 
1)c~coirie inore sy~ri~)atlic-~tic to the nou-use anct Iiocen- 
11-ic ~~:llues of tli? nattiral rnvironrrlellt. 
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Value-attitude corrcs~ondr~,ce exj)lailzed. Age ;uitl to 
some extent ethnic background potentially niotlc.1-ate 
the en\ironmental value-at-titude relationship, rvitli tlie 
niagnitude of the effect tlepentlerlt tlpon tlie t)q)ta of 
forrst (private verstls public) ant1 the specific Sorc,st 
value. For nouwliites ancl yolinger persons, higher util- 
ity val~les (i.e., cvootl l)rotlt~ction) af'~)ul)lic foi-rsts wrrc 
associated with a stronger ;1riti-ei~\irosi1rierita1 at t ittltlr., 
~vhile I~igher spirit~i;~l valties (i.e., lleritagr p r c , s c , ~ ~ ~ -  
tion) of public forests ~vc-rr re1;ltrtl to a strollgrr Itro- 
e~ivironnient;~l attitude. For oltler prrsoiis, Iiig21r.1- ]if> 
slipport valrtes (i.e., clean air) of private forests  el-e 

associated with a strorigcr ~)ro-( :~i \ i ro~i~r i r i~t~~l  attit~itlr. 
It is not surprising that individuals who placr liig21 ~11t te  
on forests for their h ~ u n a n  I~enefit (i.e., .rvood protlrtc- 
tion) exhibit rrlorr ;~ i i t i - r r t~ i ro~~~~ie~l ta l  attitritles ilinn 
tilose who (lo not place stlch high ~ ~ a l r t r  oil for(-st ~~rility. 
Nor is it stirj)risiiig tliat people wlio n l u e  ilon-ttse 
benefits of forests (i.e., for clean air antl 1irrit:lgc.) 
demonstrate rriore pro-eiivirortmental attitutlcs tha i~  
those who do not place srich high value on tlie I I ~ I I - I ~ ~ ( -  

of forests Mowr\w-, the effvct of agr ant1 etliii~t lto( L- 
ground as ~)ossibIe n1oclerato1-s of these ~e la t~o~ i \ l~ i l , s  
does pro~ilrle new exildrnce to support the a~sei-tto~i that 
enwronmental value\ anti attitudes are iilflr~ri~t rd  
greatly by l ~ f e  experiences (Ne\vl~ousr lC)89) 

Tlie rac~al make-up of Anlenca'q v o ~ ~ t h  1s (onsitlrr- 
ably rriore cl~verse than the rac~al corriposltJorl of o l t l ~ r  
populat~oris in the Url~ted States ( U S  Bxlrralt oi the 
Census 1990). Since younger populatio~is are lilorc 
likely (tlian oltler persons) to 11e inffuencecl I)): soc,ial 
tre~icls (e.g., fashion, innovative technologies, ant1 rile- 

tlia), it is tlie etliilically tliverse youth ~vllo are Inore 
likely to display new atid eirlerging attitudes in a l)ost- 
inaterial society, i~icl~itliiig I ) ~ ~ C P I ~ ~ I - ~ S I I I .  T1ie S I I I ~ ) O I - I  

for biocentrisrri is rrlanifested as ernpatliy towai-tl tlie 
nori-use values of forests ant1 against exti-actiiig re- 
sources frorri the natl~ral eririronnient. Older persolis 
are probably less likely to favor nor>-use val~tes of Sol-rsts 
I~ecause they experient:ed and grew I I ~  with usirig for- 
ests for scenery (e.g., driving for pleast~re). 1-ecrc;ttion 
and enjoyment, and resource extraction (e.g., tiiril~er 
harvesting). Furtllenriore, olt1c:r persons ~ritli pi-o-r~ni- 
roninental attitudes are rnore likely to valne Sol-rsts for 
clean air tliail licritage 1,rc;lttse t1lc.y are part 01' 111e 
history and heritage of inultiple-use (it~cl~rdiiig, t i ~ ~ i l ~ e r ,  
nlining, grazing, aii(l rrcreation) inari;lgrnlrnt ill tllp 
Unitecl States. In contrast, yolinger persoils iiihc~rit the 
legacy of previous generations which, in the casr of 

forests, rneans the I)equest of a systeni where extra(-live 
uses have rnotlifird the forest lanclscape heyontl, what 
might be considered by sonle to be, natural. 

Limitations 

Before corisitie~~rig irripl~catlons of the study find- 
~ ~ i g s ,  tlir issue of lesponse late nerds to be re-consid- 
ereti A proportion of the "unknown" refusals would 
1iavr l~~clritletl rl~qiljle I~OII-respontlelltsrileiits (1 r , residenw 
I\ 1111 the. iriost i cs( c ~ i t  I > I ~  tlitlav) But, 1)ecause eligib~l~ty 
t oultI not I,? dctc.nni~ietl prior to a person's refusal to 
p,litlcij)ate 111 t h ~  st~nrry, thc ,~ct~t;tl il~trriber of el~gible 
~ l O l l - l ~ ~ ~ ~ ~ l l ~ ~ C ~ l l t 5  I \  I 1 0 1  !-.110\4~11 AS '2 re\llIt, i t  15 Ilk~Iy 
11iCit the ~ r s p o ~ i s r  r,itc ts lowrr tllaii tlie 52 3% reported 
l t c ~ c  Bowen (1W4) report5 ihnt sratew~de telephone 
\11n7eys in tlie U S achwve hetween 3.5% to 65% re- 
sl)oii\e rates, wit11 nat~onnl sun7eys obtain~ng probably 
~nuctt  lower rates The Couric~l for Marketlng arid 
Op~rl~or l  Researctr (reported 1jy Montgomery 2000) 
sriggests 60% of ~~ectple  hang 11p or ~n~mediatelv refuse 
tr.lt.lAione Intervlcw\, up froni 41% ~n I980 The survey 
iesponse rate for tltr pre~erit st11~1v is a filnctlon of at 
l t ~ ~ s t  rc\ro fnrtors (1 )  ~elatrvely stringent select1011 cllte- 
rioli i e c ~ u ~ r ~ n g  tliv persoil ~ r ~ t l i  the most recent blrth- 
dd~l to IIe '~vailaldc '11 the tirne of calling and (2) tele- 
111io1ie i ~ ~ t e ~ ~ ~ ~ e ~ k ~ s  are in( reas~~igly rllfiict~lt to atlni~nister 
1,c.causz of techiiolog~cal t haiigrs In co~nrnunicat~on 
((, g , irlcreasrng use of answer~iig rnachlnes, personal 
screening semc cs, (allc-r ID, ~ n t l  Irlterriet connections 

tvirlg up telephone lines) 

Implications 

1x1 this study. we rneasured assignet1 values toward 
am(-iiity forest resotlrces. Such valries represent re- 
sources that the general ~)ul,lic \aIrir inost or  least with 
rrspect to forests, as opposed to thrir "held" (i.e., basic) 
values for happiness, quality of life, etc. The ci~lestion of 
~vhether or not tlie assigned valties that are rated as 
rrlost iiriport:iat 1,). t l i ~  public slioultl becoirie the pri- 
orities for forest rriarlagelnent is an iriterestiilg one. 
Totla): the tloininant en\ironmental 1m.i-adigrn swings in 
favor of no~~ecorlo~riic values; indeed, in our study pub- 
lic support for clean air, scenic quality, and heritage was 
ntuch higher than for traditional uses, such as wood 
protlucts. Tlie i~nplication for forestry is that a Inore 
coinplete ~~nderstantling of stakeholders' values and 
;trtitutles is integral to achirvirig acceptable tlecisions 
a l ~ o ~ t t  how rrsotlrc.cxs arca nlaiiaged. 

X/Iaii!, s t~~tl ies li;~ve nrgurtl tll;~t the key to effective 
rriarlagerneiit of iiattiral resources is an understanding 
of ~wc)lj l~ 's  relationship to tlic environment, including 
:heir attitudes, arid the basis for their attitudes (Fulton 
and otliers 1996, Manfreclo ant1 others 1995). Along 
with fiscal constraints, scieritific infonnation, manage- 
nlrnt pliilosophy, and biophysical ctiaracteristics of the 
resource, such values anti attitudes, provide an impor- 
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tant compoiient (representing pttl)lic prefei-encr) ill 
the decision-making process. As natural resource ;igrn- 
cies seek to ~r iake  I ~ e t t e r  ailtl rriore iilfor~nect tlrcisio~is, 
ltntlerstanding stakeltoltler (including the geric.1-;ll 1)111,- 
lics') concerils aiid p rekrences  is critical to c~rrst~i-itrg a 
niore effective ancl "structuretl" tlecisioii proctass. T h e  
goal of such a s t r~lctured decision approach is 11ot 
necessarily to ensure consensus arrlong all pal-tivs iii- 
volved, ratlier it helps guide the cor~sttltation 11roc.r~~ 
and  increases awareness of participants' va1nc.s ; t ~ i d  
opinions (Gregory 2000). T h e  fhct that thew n1r1c.s a r r  
likely to  differ (anti,  in  sonie cases rnarketlly, as il111s- 
trated in o u r  str~tly) seiws ro reinforce the nr r t i  1Gr 
policy-makers to c1e;lrly i~npi-ove tlicir u i r t l r r s t ;~ i i t l i i~~  of- 
the various p t ~ l ~ l i c s  i~lvolvetl. Accorcliiig to (;~-vgoiv 
(2000), such tliffere~icrs provide ;I "sortrce of' n111;ll)lr 
insights that call lcati ro a hi-oaclly accc*pt;~l~lc agi-rtX- 
rrient" (p. 44). 

More generally, an understanding of tlie pt~l)lics' 
attitudes a n d  values concerning forests, arltl ti-c-iltls/ 
changes associated with these attitudes a n d  v, <I I ues, 
equips forest rrlanagers to deal with potential conflict, 
establish policies ant1 goals, a n d  define broad. srratv- 
gies. For  example, I)y rnanaging forests for ~ri l~l t iple  
values ( i~icluding l~tiirlan a n d  non-human at t i - i l~t~t t .~) ,  
Iriarlagers call (a)  " i l~velop aiitl irnplrrrtrnt clcosystclirt 
management  approaches that a re  socially ant1 1)oliti- 
cally acceptal~le, as well as I~iologically sorlntl" (I3c.1ig- 
ston 1994, p. 529);  (I,) refine measttreineilt techniclt~es 
to recognize the total (i.e., econoiliic and rioii-rco- 
nornic) valt~es of forests to society; (c)  iricllrtlt* a 
1,roader spectrurli of interested publics i n  the tlrcisio~i- 
making process (Tarrarit and  others 1997); ailtl (ti) 
reduce potential fo r  coiiflict and  resistance to inaii;lge- 
Inent practices by respontli~rg to p111,Iic views a i ~ t l  ol)in- 
ions (St.eel ;ind otllers 1994). 

Values are  clearly associatetl with peoplr ' s  diffBi-i~ig 
attitudes towart1 natr~ral  resources. As such, agr ~ 1 t 1  
et l i~i ic  backgro~~i i t l  rriay play a critical rolr  i r i  iiiil)rovi~ig 
the prediction of environ~nental  attitutlrs f'rorli 1111t1rr- 
lying values, especially for fix-ests held ill tlie 11rrl)lic 
domain. For ma~lagers ,  planners, ancl policy-nlakc.1-s in 
the natural resource arena, this means recogriiziiig fiut- 
darr~ental differences airlolig diverse segrrieiits oi' the 
population. Specifically, acknowletlging that yotllijirr 
a n d  older  persons as well as whites ailtl ~ i o i ~ - ~ ~ h i t e s ,  \vill 
likely respond very differently t o  comrnunicatioir r;11n- 
paig~is  ( i n c l ~ ~ d i n g ,  persuasive appeals, pr1l)lic ?tlt~ca- 
tion, and  interpi-etatioli efforts) antl the solicitatiori of 
public support fo r  future agency tlirectives a ~ i t l  policy 
initiatives (iilcl~icling, use versus noii-use forest actili- 
ties). As PLlriei-icail st~ciety gets oltlei-, it is rsl~cci;~lly 
iniportant to rx;iniine whether age efYc3cts or1 rlir r t i ~ i -  

~or i~r len ta l  value-,itt~tutIe relatlorlship are  genera t~ona l  
(1 e , t lepe~itlent tq>ori a g roup  ol cohort of sinular-aged 
lwoplt,) o r  if the t e ld t~on\ t i i l~  chaiigt~s as a function of 
age (I c , 'IS pwl>le ' y e  they brcornr  Inore consenratwe 
1x1 t i r r~ t  enmron~r~ei i ta l  ~ r i ~ n t a t l o r ~ )  
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